ABSTRACT
The migration policy to MV The MVBOH line system is not only exposed to weather related interruptions, but is also exposed to other failure causes such as trees and animals as shown in Table 2 Ageing is another factor that contributed to the failure of the MVBOH line system in TNB Distribution Network as most of the lines had been constructed and commissioned from the 1940's to the 1970's.
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For example, the age profile for TNB 22kV Overhead Line System is as shown in Figure 1 below: 
INTRODUCTION OF MEDIUM VOLTAGE AERIAL BUNDLED CABLE (MVABC)
The MVABC system was first introduced in the 1990's as an economical alternative to the MVBOH and as an attempt to address reliability issues faced by the MVBOH system. The MVABC system overall cost is lesser, has better safety features, and is more reliable when exposed to the environmental causes such as the weather, animals, and vegetation if compared to the MVBOH system. Moreover, voltage regulation is improved with MVABC if compared to the MVBOH, as the reactance is less [1] .
Initial Performance of MVABC in TNB Distribution Network
Unfortunately, the MVABC system that was introduced in the 1990's was a direct emulation from other utilities. Thus, there were certain characteristics such as the climate conditions and degree of exposure to ultraviolet rays that had caused the use of MVABC system in TNB Distribution Network did not seem to produce the desired results as suggested by 
Improvement in MVABC Design
The most common failure modes of the previous MV ABC had been as follows:
1. Stress crack on the outer sheath of the cable 2. Damaged outer sheath due to animal bites 3. Burnt outer sheath 4. Damaged copper screen 5. Dislodged straight through joint
The stress crack found on the outer sheath of the MVABC cable as illustrated in Figure 2 was addresses by replacing the outer sheath material from HDPE to PVC Grade ST-2. As mentioned earlier, stress cracks could be found on the MVABC outer sheath made of HDPE. Another important point that must be highlighted is that HDPE emit a fruitylike smell that can attract animals such as rodents or squirrel. Because of this characteristic, rodents and squirrels would chew on the outer sheath of the MVABC causing further exposure of the copper screen to the environment.
Stress crack on the outer sheath of the MVABC could expose the copper screen to the environment causing the copper screen to be damaged as shown in Figure 3 below. With the copper screen damaged, the capability of the MVABC to carry fault current would be compromised. If a fault should occur on the MVABC feeder, there would not be a return path for the fault current to flow to the source. Thus, the fault current would overheat the outer sheath and subsequently would damage the MVABC as illustrated in Figure 4 below. In the previous MVABC, the design was only with one layer of copper screen. If the only layer of copper screen were to be damaged or cracked as shown in Figure 5 , the MVABC would be exposed to further damage as mentioned above whenever fault occurred. In order to improve the reliability of the MVABC copper screen, two layers of copper screen with a 15% overlapping between the layers are used. Such design not only ensures the robustness of the copper screen but also improves the sheath current carrying capacity of the MVABC. Thus, enhancing the life cycle of the insulation of the MVABC.
Improvement in MVABC Installation
Another aspect of improvement that is important to ensure the reliability and extended service life of the MVABC system is the installation practice improvement. Improper Looping of the MVABC joint not only causes mechanical stress on the joint, but also causes the spun concrete pole to experience overloading.
Thus, in order to improve the installation of the MVABC, more accessories have been introduced to ensure proper installation of the MVABC system to ensure that the overall system of MVABC is reliable, safe, and economical.
PERFORMANCE OF MVABC WITH NEW DESIGN
Major improvements of the new MVABC includes the followings :
1. Use of PVC Grade ST-2 as outer sheath 2. Use of 2 layers of coppers screen with 15% overlapping between the layers 3. Use of additional accessories to improve installation
With the use of new MVABC design, the performance of the MVABC system has improved termendously. For example, in Perak, the failure rate of the new MVABC system as compared to the old design MVABC is as shown in Table 5 below :
Conductor Type Fault/100kM/Year ABC (Old Design) 13.97 ABC (New Design)* 2.50 
